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IMPROVED TAPPING SLEEVE 
BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001] This invention relates generally to pipe accessories and more particularly to a 
tapping sleeve that allows an existing pipe to be tapped and provides a sealed outiet for attaching 
a branch line. 

2. Description of Related Art 

[0002] Water, gas, and other fluid pipelines are used to deliver fluids from one location 
to another. Many times these pipelines are buried, but they may also be located above ground. 
The pressure of the fluid within the pipe will vary depending on the type of fluid and the size of 
the pipe, but it is possible to have relatively high pressures. It is a very common need to expand 
pipelines by adding branch lines to divert fluids carried by the pipeline to new locations. 
Similarly, if an existing branch becomes corroded, it may be necessary to replace the branch by 
tapping into the pipeline at a new location. 

[0003] Tapping sleeves are devices that allow in-service tapping of a pipeline. A 
tapping sleeve is installed around a pipe, a branch line is attached to the tapping sleeve, and a 
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hole is tapped in the pipe. By using a tapping sleeve, the branch line can be attached without 
having to de-pressurize and clear the pipeline. The tapping sleeve typically includes a pair of 
sleeve members and a sealing device that are attachable around the pipe. 

[0004] Tapping sleeves are manufactured in many different shapes and sizes. Some 
existing tapping sleeves use gaskets or o-rings to locally seal around the hole that is being tapped 
in the pipeline. While these sealing rings may work fine in pristine laboratory conditions, they 
are more difficult to properly install under the often rugged conditions experienced by persons 
working on a pipeline. Sometimes the pipes to be tapped are located underground, and dirt and 
other contaminants could interfere with the proper sealing of these devices. Typically o-rings 
and gaskets installed locally around the tapped hole have relatively small surface areas that 
actually contact the pipe. These small surface areas decrease the likelihood of an effective seal 
when dirt and other contaminants are introduced. Another problem with these gaskets is that 
they fail to electrically insulate the sleeve members from the pipe, which may be a requirement 
when tapping pipelines carrying certain fluids. 

[0005] Other existing tapping sleeves use larger, "full circle" gaskets that cover the 
entire outer surface of the pipe underneath the sleeve members. These gaskets are typically split 
into two sections. One section of the gasket is glued to the inner wall of a first sleeve member, 
while another section is glued to the inner wall of a second sleeve member. The gasket on one of 
the sleeve members usually includes one or more small pieces of armor that bridge the gap 
between the two sleeve members as the sleeve members are attached around the pipe. The 
gaskets are glued to the sleeve members to prevent "flow" of the gasket. If the gaskets were not 
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glued, the gasket could potentially slide out of the end of the sleeve members, which would cause 
a loss of bolt torque on the tapping sleeve, and would likely breach the seal surrounding the 
tapped hole. One problem with glueing foil-circle gaskets to the sleeve members of the tapping 
sleeve is that the gasket cannot be easily interchanged. It may be desirable to use a different size 
gasket for different pipe sizes while using the same sleeve members. It may also be desirable to 
use a gasket made of a different material depending on the type of fluid being carried by the pipe. 

[0006] A need therefore exits for an improved tapping sleeve having a gasket that folly 
insulates the sleeve members of the tapping sleeve from the pipe. A need further exists for a 
gasket that is easily replaceable or interchangeable with the sleeve members and is not bonded to 
the sleeve members. Since the gasket should not be permanently bonded to the sleeve members, 
a need exists for controlling the flow of the gasket material as the sleeve members are tightened 
around the gasket and the gasket is compressed. More specifically, a need exists for preventing 
the gasket material from blocking the tapped hole in the pipe. 
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BRIEF SUMMARY OF THE INVENTION 

[0007] The problems presented by traditional tapping sleeves are solved by the present 
invention. A tapping sleeve having a first sleeve member, a second sleeve member, and a gasket 
is provided. The first sleeve member includes an outlet aperture, and the gasket includes a gasket 
outlet. The gasket outlet includes a pair of tapered surfaces on opposing longitudinal sides of the 
gasket outlet. 

[0008] The gasket is placed around a pipe such that the gasket outlet is aligned with an 
area of the pipe to be tapped. The first and second sleeve members are then placed around the 
gasket such that the outlet aperture is aligned with the gasket outlet. The first and second sleeve 
members are then securely attached to one another, which compresses and stretches the gasket 
between the sleeve members and the pipe.. The tapered surfaces of the gasket outlet prevent 
excessive flowing of the gasket material into the outlet aperture while the gasket is under 
compression. This prevents the gasket firom blocking any portion of the hole that is then tapped 
in the pipe. 

[0009] The invention fiirther provides a tapping sleeve having a first sleeve member that 
includes an outiet aperture and an outlet retaining lip disposed around the outlet aperture. The 
tapping sleeve also includes a second sleeve member and a gasket. The gasket includes a gasket 
wall having a gasket outlet, an inside surface, and an outside surface. The gasket wall subtends 
an arc less than 360 degrees when the gasket is placed on a pipe in an un-stretched, 
uncompressed position, which forms a gap in the gasket wall. An armor member is attached to 
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the outside surface of the gasket and extends between the gasket outlet and the gap on opposing 
sides of the gasket. As the first and second sleeve members are positioned and tightened around 
the gasket on the pipe, the outlet retaining lip engages an edge of each armor member and exerts 
a force on the armor members, thereby circumferentially stretching the gasket around the pipe 
and closing the gap. 

[0010] The invention further provides a first sleeve member having an outlet aperture, a 
second sleeve member, and a unitary gasket having a gasket outlet. An outlet retaining lip is 
disposed around the outlet aperture on an inner surface of the first sleeve member. A pair of end 
retaining lips are disposed on inner surfaces of the first and second sleeve members at both ends 
of the sleeve members. A substantially continuous annular depression is formed by the end 
retaining lips, the outlet retaining lip, and the mner surfaces of the first and second sleeve 
members. The unitary gasket is received by the annular depression when the first and second 
sleeve members are tightened around the gasket on the pipe. 

[0011] Other objects, features, and advantages of the present invention will become 
apparent with reference to the drawings and detailed description that follow. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] FIG. 1 depicts a perspective view of a tapping sleeve having a first sleeve 
member, a second sleeve member, and a gasket positioned on a pipe; 

[0013] FIG. 2 illustrates a side view of the tapping sleeve of FIG. 1 , along with a partial 
cross-sectional side view of the first sleeve member and the gasket; 

[0014] FIG. 3 depicts a bottom perspective view of the first sleeve member of FIG. 1 ; 

[0015] FIG. 4 illustrates a cross-sectional front view of the first sleeve member of 
FIG. 2 taken at IV-IV; 

[0016] FIG. 5 depicts a perspective view of the gasket of FIG. 1 ; 

[0017] FIG. 6 illustrates a top view of the gasket of FIG. 1 ; 

[0018] FIG. 7 depicts a side view of the gasket of FIG. 1 ; 

[0019] FIG. 8 illustrates a cross-sectional front view of the gasket of FIG. 7 taken at 
Vin-VIH; 

[0020] FIG. 9 depicts a cross-sectional front view of the gasket of FIG. 8 taken at Detail 

K; 

[0021] FIG. 1 0 illustrates a cross-sectional side view of the gasket of FIG. 6 taken at 
X-X; and 

[0022] FIG. 1 1 depicts a cross-sectional front view of the tapping sleeve and pipe of 
FIG. 2 taken at XI-XI. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0023] In the following detailed description of the preferred embodiments, reference is 
made to the accompanying drawings which form a part hereof, and in which is shown by way of 
5 illustration specific preferred embodiments in which the invention may be practiced. These 
embodiments are described in sufficient detail to enable those skilled in the art to practice the 
invention, and it is understood that other embodiments may be utilized and that logical 
mechanical, structural, electrical, and chemical changes may be made without departing fi-om the 
spirit or scope of the invention. To avoid detail not necessary to enable those skilled in the art to 

1 0 practice the invention, the description may omit certain information known to those skilled in the 
art. The following detailed description is, therefore, not to be taken in a limiting sense, and the 
scope of the present invention is defined only by the appended claims. 

[0024] Referring to FIGS. 1 and 2, a tapping sleeve 1 1 according to the present 
invention includes a first sleeve member 13, a second sleeve member 15, and a gasket 17. The 

1 5 tapping sleeve is used to tap an existing pipe 19 when a branch Hne is needed to be attached to 
the pipe 19. The tapping sleeve 11 of the present invention preferably allows a size-on-size 
tapping operation, which means that the tapping sleeve 1 1 can be used to install a branch line 
having an inner diameter as large as the inner diameter of the pipe 19. The tapping sleeve can 
also be sized to provide branch lines having smaller diameters than the pipe 19. The operation 

20 and installation of the tapping sleeve 1 1 will be explained in more detail below. 
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[0025] Referring still to FIGS. 1 and 2, and also to FIGS. 3 and 4, the first sleeve 
member 13 includes a mainline portion 21 and a branch portion 23, the mainline portion 21 
having a substantially arcuate first sleeve wall 25 subtending an arc of approximately 180 
degrees and terminating in a pair of first mating surfaces 27. The first sleeve wall 25 fiirther 
includes an inner surface 29 and an outer surface 3 1 . Branch portion 23 is integrally attached to 
the mainline portion 21 and includes a substantially cylindrical passage 41 that passes through 
the first sleeve wall 25 and forms an outlet aperture 43. A first plurality of lugs 45 are integrally 
attached to the first sleeve wall 25, and each lug 45 includes a bolt hole for receiving a bolt, or 
other fastener 49. 

[0026] Second sleeve member 1 5 includes a substantially arcuate second sleeve wall 5 1 
that subtends an arc of approximately 180 degrees and terminates in a pair of second mating 
surfaces 53. The second sleeve wall includes an inner surface 57 and an outer surface 59. A 
second plurality of lugs 65 is integrally attached to the second sleeve wall 51, and each lug 65 
includes a bolt hole for receiving fastener 49. The bolt holes in the second plurality of lugs 65 
are aligned with the bolt holes in the first plurality of lugs 45 when the first sleeve member 13 
and the second sleeve member 1 5 are positioned and installed on the pipe 19. 

[0027] A longitudinal axis 81 of the tapping sleeve 1 1 is illustrated in FIGS. 1 and 2, 
When the tapping sleeve is installed on the pipe 19, the longitudinal axis 81 of the tapping sleeve 
1 1 is coaxial with the longitudinal axes of the pipe 19, the first sleeve member 13, the second 
sleeve member 15, and the gasket 17. For this reason, longitudinal axis 81, as used in the present 
disclosure, will represent the longitudinal axes of any of the following components: the tapping 
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sleeve 1 1, the pipe 19, the first sleeve member 13, the second sleeve member 15, or the gasket 
17. 

[0028] Referring more specifically to FIG. 2, a midpoint of the tapping sleeve is located 
at that portion of the tapping sleeve 1 1 bisected by a midpoint plane 83. Midpoint plane 83 
bisects the cylindrical passage 41 and is perpendicular to the longitudinal axis 81 of the tapping 
sleeve 1 1 as shown in FIG. 2. The midpoint plane 83 also designates an approximate midpoint 
of the first sleeve member 13, the second sleeve member 15, and the gasket 17 when the 
components of the tapping sleeve 1 1 are installed on the pipe 19. 

[0029] An outlet retaining lip 75 is positioned on the inner surface 29 of the first sleeve 
member 13 such that the outlet retaining lip 75 surrounds the outlet aperture 43. The tapping 
sleeve 1 1 fiirther includes a pair of end retaining lips 79 positioned at opposing ends of the first 
and second sleeve members 13, 15 on the inner surfaces 29, 57 of the first and second sleeve 
members 13, 15. A person of ordinary skill in the art of the present invention will recognize that 
each end retaining lip 79 is situated partially on first sleeve member 13 and partially on second 
sleeve member 15, but that each end retaining lip 79 is substantially continuous when the first 
and second sleeve members 13, 15 are attached around the pipe 19. 

[0030] Outlet retaining lip 75 includes a pair of flat portions 85 positioned on opposing 
sides of the outlet retaining lip 75. The flat portions 85 are disposed in an area of the outlet 
retaining lip 75 nearest the first mating surfaces 27 of the first sleeve wall 25. Referring more 
specifically to FIG. 4, a cross-section of the first sleeve member 13 is illustrated at the midpoint 
of the first sleeve member. The outlet retaining lip 75 generally has a lip height, H, at the 
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midpoint of the first sleeve member 13 equal to the radial distance that outlet retaining lip 75 
extends from inner surface 29. 

[0031] A substantially continuous annular depression 91 is formed by the end retaining 
lips 79, the outlet retaining lip 75, and the inner surfaces 29, 57 of the first and second sleeve 
members 13, 15. The annular depression 91 is capable of receiving the gasket 17 when the first 
and second sleeve members 13, 15 are installed around the gasket 17 on the pipe 19. 

[0032] Referring to FIGS. 5-10, gasket 17 is preferably formed from a unitary gasket 
wall 101 having a central portion 103, a pair of stepped portions 105, an inside surface 109, and 
an outside surface 111. When placed on the pipe 19 in an un-stretched, uncompressed position 
(i.e. prior to installation of the first and second sleeve members 13, 15), the gasket wall 101 
preferably subtends an arc less than 360 degrees, thereby creating a butt joint, or gap 1 15 in the 
gasket having a first gap surface 1 1 7 and a second gap surface 1 19. When placed in this position, 
the gasket shares a longitudinal axis with longitudinal axis 81 of the pipe. 

[0033] A gasket outlet 1 3 1 is formed in the gasket wall 101 and includes a pair of 
longitudinal sides 133 and a pair of lateral sides 135. On each longitudinal side 133 of the gasket 
outlet 131, a longitudinal surface 139 is formed, and on each lateral side 135, a lateral surface 
141 is formed. Each of the longitudinal surfaces 139 is spaced apart, and each of the lateral 
surfaces 141 is spaced apart. Each longitudinal surface 139 is integrally connected at one end to 
one of the lateral surfaces 141 and at another end to the other lateral surface 141. Preferably, 
each lateral surface 141 of the gasket 17 is contained in a plane that is substantially normal to the 



039928 000006 DALLAS 16SS861.1 



Improved Tapping Sleeve 
Inventor - Collins, et al. 
Page 11 



039928.000006 



longitudinal axis 81 of the gasket. The longitudinal surfaces 139 are preferably angled inward 
toward each other as shown in FIGS. 5 and 6. 

[0034] As illustrated in FIG. 6, gasket outlet 1 3 1 is preferably shaped like a rounded 
rectangle. Alternatively, the gasket outlet 131 could be shaped similar to an ellipse, an oval, a 
circle, or another shape. The primary requirement is that the gasket outlet 13 1 be sized and 
shaped such that the outlet aperture 43 of the first sleeve member 13 can be positioned within the 
perimeter of the gasket outlet 131. In this way, the gasket 17 does not obstruct the flow of liquid 
or gas through the outlet aperture 43 when pipe 19 is tapped. No matter the shape or size of the 
gasket outlet 131, the gasket outlet 131 can still be characterized as having longitudinal and 
lateral surfaces 139, 141. 

[0035] To further prevent obstruction of the outlet aperture 43, the gasket 17 includes a 
pair of tapered surfaces 145. Each tapered surface 145 is positioned adjacent one of the 
longitudinal surfaces 139 and provides a transition between the longitudinal surfaces 139 and the 
inside surface 109 of the gasket 17. Referring to FIG. 8, which illustrates a cross-section at the 
midpoint of the gasket 17, the tapered surfaces 145 are symmetrically positioned about a gasket 
plane 147 (the plane is illustrated as a line since it is normal to the view shown in FIG. 8). At the 
midpoint of the gasket, each tapered surface 145 is positioned relative to the gasket plane 147 at 
an angle a of approximately 1 to 45 degrees, with a preferable range of 1 to 20 degrees. The 
angle a of the tapered surfaces 145 would vary depending on the size of the pipe 19 on which the 
gasket 17 is to be installed. Design variations in the angle a could also be affected by the 



039928 000006 DALLAS 1655861,1 



Improved Tapping Sleeve 
Inventor - Collins, et al. 
Page 12 



039928.000006 

thickness of the gasket wall 101. In the preferred embodiment illustrated in FIG. 8, angle a is 
approximately 8.7 degrees. 

[0036] The angle a is measured at the midpoint of the gasket. Referring to FIGS. 9 and 
10, a person of ordinary skill in the art will recognize that the angle of the tapered surface 145 
relative to the gasket plane 147 will likely vary at locations other than the midpoint of the gasket. 
As depicted in FIG. 10, each tapered surface 145 preferably covers an area that is v-shaped and 
includes a flat apex 146. In a planar portion 148 of the tapered surface 145 between the flat apex 
146 and the longitudinal surface 139 (and schematically boxmded by construction lines 150), the 
tapered surface 145 is substantially planar. In a non-planar portion 152, the tapered surface 145 
is contoured to allow a transition between the planar portion 148 and the inside surface 109 of 
the gasket 17 (see also FIG. 9). 

[0037] Referring still to FIG. 10, the tapered surface 145 is typically wider next to the 
gasket outlet 13 L This is important since the tapered surface 145 helps prevent the gasket from 
blocking the tapped hole of the pipe 19 when the sleeve members 13, 15 are installed on the pipe 
19 and gasket 17. 

[0038] The exact angle, size and shape of the tapered surface could vary depending on 
the width of the gasket wall 101 and the size of the pipe on which the gasket is to be installed. 
The design parameters of the tapered surface are largely determined by empirical observation 
following extensive testing to determine which size and shape provides the least possibility of 
obstructing the tapped hole of the pipe 19. Although the thickness of the gasket could vary, it is 
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preferred that the thickness T of the gasket along the longitudinal surface 139 at the midpoint of 
the gasket 1 7 (see FIG. 9) is less than or equal to the lip height H of the outlet retaining lip 75. 

[0039] In the un-stretched, uncompressed position, first gap surface 1 17 is angled 
relative to gasket plane 147, and second gap surface 1 19 is parallel to gasket plane 147 (see FIG. 
8). The angle chosen for first gap surface 1 17 is such that the two gap surfaces 1 17, 1 19 will 
fully engage when the sleeve members 13, 15 are placed around the gasket 17 and the gasket 17 
is stretched. It is important to note that one gap surface could be angled while the other is not (as 
shown in FIG. 8), or both surfaces could be angled relative to the gasket plane 147. It is 
preferable that the two gap surfaces will meet and provide an adequate seal when the first and 
second sleeve members 13, 15 have been installed around the pipe 19 and the gasket 17. 

[0040] The outside surface 1 1 1 of the gasket 1 7 includes a recess, or relief area 1 5 1 that 
extends between each longitudinal surface 139 and the gap 1 15 on both sides of the gasket 17. 
Preferably, the relief area 151 extends the entire length of the central portion 103 of the gasket 
17. An armor member 155 is attached to the outside surface 1 1 1 of the gasket 17 in each relief 
area 151. Preferably, the armor members 155 are vulcanized to the gasket 17; however, the 
armor members 1 55 could be adhesively attached to the gasket 1 7. An outer surface 1 57 of each 
armor member is preferably flush with the outside surface 1 1 1 of the gasket when disposed in the 
reUef area 151. Each armor member 1 55 includes an outlet edge 1 59 that is preferably 
immediately adjacent to the longitudinal surface 139 of the gasket outlet 131. The outlet edges 
159 of the armor members 155 are adapted to be engaged by the outlet retaining lip 75 when the 
first and second sleeve members 13, 15 are installed around the gasket 17. 
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[0041] It is important to note that the outside surface 1 1 1 of the gasket 1 7 does not have 
to include relief areas 151 for accommodating the armor members 155. The armor members 155 
could be attached to the outside surface 111 without using a relief area, which would create a 
small step between the outside surface 1 1 1 and the armor members 1 55 at each outlet edge 1 59. 

[0042] An alignment mark 171 is positioned on the stepped portions 105 of the gasket 
wall 101 at both ends of the gasket 17. Preferably, aUgmnent marks 171 are both aligned with 
the gasket plane 147. An aHgnment mark 175 is similarly positioned on both ends of the first 
sleeve member 13 (see FIG. 3). 

[0043] Although the gasket 1 7 shown in FIGS. 5-1 0 is illustrated in an arcuate shape, it 
will be readily apparent to a person of ordinary skill in the art that the gasket wall could be 
relatively flat prior to installation on the pipe 19. Furthermore, while it is preferred to size gasket 
17 such that it includes gap 1 15 when placed on pipe 19 in an un-stretched and uncompressed 
position, the size of the gap 115 (i.e. distance between the gap surfaces 1 17, 1 19) could vary. In 
some situations the gap 115 could even be eliminated. 

[0044] Referring to FIG. 1 1, in operation, the tapping sleeve 1 1 is installed on pipe 19 
in order to attach a new branch line (not shown) to the pipe. Gasket 17 is positioned around pipe 
1 9 such that the gasket outlet 1 3 1 is centered over the area of the pipe 1 9 where a tapped hole 
191 (see FIG. 1 1) is to be disposed. Preferably, the gasket 17 is sized such that the gap 1 15 is 
present when the gasket 17 is placed around the pipe 19 before the first and second sleeve 
members 13, 15 have been installed. In this un-stretched, xmcompressed position, the inside 
surface 109 of the gasket 19 is mated against an outside surface of the pipe 19, but the 
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circumferential length of the gasket wall 101 is not enough to extend completely around the pipe 
19 (thereby creating the gap 1 15). 

[0045] After placing the gasket 17 on the pipe 19, the first and second sleeve members 
13, 15 are placed around the gasket 17 such that the central portion 103 of the gasket falls 
between the end retaining lips 79 and adjacent to the inner surfaces 29, 57 of the first and second 
sleeve members 13, 15. The stepped portion 105 is disposed adjacent a radially inward surface 
195 of the end retaining lip 79. The first sleeve member 13 is aligned with the gasket such that 
the ahgnment marks 171 on the gasket 17 are aligned with the alignment marks 175 on the first 
sleeve member 13. When the alignment marks 171, 175 are aligned, the outlet aperture 43 of the 
first sleeve member 1 3 is properly positioned relative to the gasket outlet 131. The first and 
second sleeve members 13, 1 5 are then aligned with one another such that fasteners 49 can be 
placed through the bolt holes in the first and second plurality of lugs 45, 65. 

[0046] After checking the alignment of the gasket 1 7 and the first and second sleeve 
members 13, 15, the fasteners 49 are tightened to securely fasten the first sleeve member 13 to 
the second sleeve member 15. As the fasteners are tightened, the flat portion 85 of each outlet 
retaining lip 75 engages one of the outlet edges 159 of the armor members 155. Further 
tightening causes the flat portions 85 to exert substantially equal forces to each side of the gasket 
17 through the armor members 155. As the first and second sleeve members 13, 15 move closer 
together, the gasket 17 is subjected to both radial compression and circumferential stretching. As 
the gasket wall 101 is radially compressed toward the pipe 19, the gasket elastically "flows" 
toward any unrestrained portion of the gasket 17. The compression, coupled with the 
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circumferential stretching, closes the gap 1 15 and causes the first gap surface 1 17 to sealingly 
engage the second gap surface 119. 

[0047] The radial compression also causes the gasket material to flow toward the gasket 
outlet 131 and the ends of the first and second sleeve members 13, 15. The outlet retaining lip 75 
prevents excessive amounts of gasket material firom flowing into the outiet aperture 43. The end 
retaining lips 79 prevents the central portion 103 of the gasket 17 firom flowing past the ends of 
flie first and second sleeve members 13, 15. 

[0048] When the first mating surfaces 27 of the first sleeve member 1 3 engage the 
second mating surfaces 53 of the second sleeve member 15, the gasket is fiiUy radially 
compressed against the pipe 19 and fiiUy circumferentially stretched to close the gap 1 15 (see 
FIG. 11). As illustrated in FIG. 1 1, a portion of the gasket 17 flows between the outlet retaining 
lip 75 and the pipe 19 and may even flow past the edge of the outlet aperture 43. However, the 
placement of the outlet retaining lip 75 coupled with the use of the tapered surfaces 145 
significantly reduces the amount of gasket material allowed to flow past the outlet retaining lip 
75. This prevents the gasket 17 firom blocking the tapped hole 191 when fully compressed and 
also prevent the portions of the gasket adjacent the gasket outiet 1 3 1 fi-om becoming plastically 
deformed. It should be noted that the identification of the tapered surfaces 145 is not possible 
when tiie gasket is fiiUy compressed (see FIG. 1 1). It is flie tapered surfaces 145, however, that 
help prevent more gasket flow than that shown in FIG. 1 1 . 

[0049] FIG. 1 1 also depicts the benefits of armor members 151. As explained 
previously, the armor members 151 allow ttie flat portions 85 of the outiet retaining Up 75 to 
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circumferentially stretch the gasket 17 by pushing on the outlet edges 159 of the armor members 
151. Because the armor members 151 preferably fully cover the outside surface 1 1 1 of the 
gasket 17 between the longitudinal surfaces 139 and the gap sxirfaces 1 17, 1 19, the gasket 17 is 
prevented from ''bulging" (or flowing unconstrained) between the first and second mating 
surfaces 27, 53 as the first and second sleeve members 13, 15 are being attached. The armor 
members 151 also prevent "bunching" of the gasket 17 as the gap 1 15 is closed. Preferably, the 
two armor members 151 meet when the gap 115 closes, which occurs when the first and second 
mating surfaces 27, 53 meet. 

[0050] It is important to note that the sleeve members 13, 15 do not actually come in 
direct contact with the pipe 19. Even the outlet retaining lip 75 and the end retaining lips 79 are 
isolated from the pipe 19 by the gasket wall 101. Isolating the sleeve members 13, 15 from the 
pipe 15 reduces corrosion due to metal-on-metal contact and also reduces the likelihood of 
sparking between the metal parts. Reduced corrosion is important for any application of the 
tapping sleeve 11, while a reduction in the probability of sparking is especially important where 
the tapping sleeve is used to tap pipes carrying flammable gases or liquids. 

[0051] The sizing of the gasket 1 7 and the sleeve members 13,15 relative to the pipe 1 9 
are a key feature in creating a good seal for the tapping sleeve around the pipe 19. The inner 
diameter of the sleeve members 13, 15 (even in the area of the end retaining lips 79) are 
preferably greater than the outer diameter of pipe 19. The outer diameter of the gasket 17 in the 
central portion 103 is greater than the inner diameter of the tapping sleeves 13, 15 between the 
end retaining lips 79. These sizing factors contribute to obtaining an excellent seal as the sleeve 
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members 13, 15 are attached and the gasket 17 is compressed within the annular depression 191. 
By properly sizing the gap 115, foil surface contact of the gasket 17 around the outside of the 
pipe 19 is insured. 

[0052] Following the installation of the gasket 17 and sleeve members 13,15 around 
pipe 19, a hole is tapped in pipe 19 and a branch line is attached to the branch portion 23 of the 
first sleeve member 13. This tapping operation and connection of the branch line are not 
explained here, since these operations are known to those of ordinary skill in the art. 

[0053] The tapping sleeve of the present invention has applications with many different 
sizes and types of pipes, including but not limited to carbon steel pipes, ductile iron pipes, and 
polyvinyl chloride (PVC) pipes. Preferably, the sleeve members are cast fi"om either ductile iron 
or carbon steel, but the sleeve members could also be made fi"om stainless steel, PVC or any 
other suitable metal or plastic. The tapping sleeve is especially suited to small diameter pipes 
(less than or equal to 4 inches inner diameter) because the gasket is not required to be 
permanently bonded to each sleeve member. The gasket 17 is preferably made from Nitrile 
rubber or styrene butadiene rubber (SBR), but the gasket 17 could be made from any flexible 
elastomer that would allow radial compression and circumferential stretching of the gasket 17. 
The type of material used to make the gasket 17 depends primarily on the service application (i.e. 
the type of fluid carried by pipe 19). 

[0054] The tapping sleeve 1 1 of the present invention presents several advantages over 
existing tapping sleeves. The outlet retaining lip 75 of the first sleeve member 13 and the tapered 
surfaces 145 of the gasket 17 prevent excessive amounts of gasket material from flowing past the 
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outlet retaining lip 75. The result is that no part of the tapped hole 191 in the pipe 19 is blocked 
or otherwise obstructed. This is very important when using the tapping sleeve 1 1 for size-on-size 
tapping of a pipe. Tapping a hole in the pipe that is ahnost as large as the inner diameter of the 
pipe places the edge of the tapped hole 191 very close to the outlet aperture 43. It is therefore 
preferable to minimize the amoimt of gasket material that flows past the outlet aperture 43. 

[0055] Another advantage of the invention is that the unitary gasket provides excellent 
sealing for the new branch line installed on the pipe. The placement of a properly sized gap in 
the wall of the unitary gasket insures that the gasket will fully contact the outer surface of the 
pipe after the gasket is circumferentially stretched around the pipe. Since the gasket's outer 
diameter is greater than the inner diameter of the sleeve members, radial compression of the 
gasket occurs which increases the sealing ability of the gasket. Improved sealing properties are 
also provided by the existence of the annular depression, which constrains the gasket 17 and 
helps direct compression on the gasket 17 toward the pipe 19. 

[0056] Still another advantage of the present invention is the use of armor members, 
especially when used in conjunction with flat portions on the ouflet retaining lip. The flat 
portions engage the armor members and exert substantially equal forces on the them, thereby 
stretching the gasket and closing the gap on the gasket. The equal forces applied to the armor 
members also ensure that the gasket does not shift or become unaUgned during the installation of 
the sleeve members. 

[0057] Yet another advantage is the elongated nature of the gasket ouflet. The ouflet 
retaining lip and the tapered surfaces help prevent excessive gasket flow on the longitudinal sides 
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of the gasket outlet. In order to prevent excessive flow (i.e. under the outlet retaining lip) on the 
lateral sides of the gasket outlet, the gasket outlet is slightly elongated so that the lateral surfaces 
of the gasket outlet are farther away from the outlet aperture. 

[0058] It shoxild be apparent from the foregoing specification that an invention having 
5 significant advantages has been provided. While the invention is shown in only a few of its 
forms, it is not just limited but is susceptible to various changes and modifications without 
departing from the spirit thereof. 
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